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Summary
Semen was collected weekly from New Zealand white rabbits from the 1st positive mounting test to 43 weeks of age by means of an artificial vagina.
The mean values of the results obtained in the 1st and 20th collection weeks were respectively: volume (m!) 0,61 ± 0'30 and 0'70 ± 0,19; pH 7·22 ± 0'50 and 7-19 ± 0'15; concentration (sperm/mm3 x 103) 750 ± 207 and 381 ± 90; fructose (mg/l00 m!) 117 ± 58 and 203 ± 121; citric acid (mg/l00 ml) 256 ± 90 and 200 ± 97; sodium ions (mEq/!) 133 ± 31 and 163 ± 46; potassium ions (mEq/l) 40 ± 21 and 29 ± 14. On the basis of these results, New
Zealand white rabbits reach sexual maturity by 6 months of age. The physical and chemical characteristics of the semen are fundamental factors in the evaluation of puberty and sexual maturity. However, in the rabbit the determination of sexual maturity based on semen characteristics is somewhat controversial, as judged from the literature. Skinner (1967) reported that rabbits reach puberty when their testes become androgenically active, and their accessory organs begin to secrete fructose and citric acid (Mann & Parsons, 194 7) . However, Asdell (1946) reported that puberty is reached only when rabbits become able to reproduce by the appearance of spermatozoa in the ejaculate.
The aim of the present work was to evaluate through the physical and chemical characteristics of the ejaculate sexual maturity in New Zealand white rabbits under natural breeding conditions. Beginning at the 4th month of age, mounting behaviour was tested once a week by placing a female in the cage. The criterion adopted to begin semen collection was the onset of positive mounting behaviour.
Materials and methods

Animals
Semen collection
Semen was collected by means of an artificial vagina at 39-44°C. Most animals showed positive mounting behaviour by 6 months of age (24 weeks), with the Ist ejaculate being obtained immediately thereafter.
Semen was collected once a week for 20 consecutive weeks. Not all animals were uninterruptedly sexually active during this period.
Any semen sample containing urine was discarded and no further collection was then made until the following week, since only 1st ejaculates were used for this study. Ejaculate volume was calculated directly (without gel) by means of a graded tube connected to the artificial vagina. The pH was measured immediately after collection directly in the collection tube by means of a microelectrode connected to a pH-meter, and concentration (sperm/mm3) was calculated by means of a Neubauer chamber.
Biochemical determinations
The colorimetric method of Roe (1934) , adapted by Mann (1948) , was used to measure fructose concentration.
Citric acid determination was based on the method of Saffran & Denstedt (1948) .
Sodium and potassium were measured with a flame photometer by diluting total semen volume with deionized water (1: 100).
Statistical analysis
Weekly differences were calculated for each parameter and variance analysis was performed according to randon block design (Steel & Torrie, 1960) , considering the rabbits as blocks and the weeks as treatment. Individual regression analyses were then performed for each rabbit/characteristic and also for the means of all rabbits/characteristics, taking the characteristics as functions of the weeks and noting the variation rates in the 4th, 8th and 20th weeks.
Results
The results are summarized in Table 1 and correspond to the averages ± s.d. obtained from the ejaculates over a period of 20 weeks from the 24th to the 43rd week of age. Statistical analysis generally showed insignificant weekly effects, indicating that the rates obtained during the last weeks' were not statistically different from those obtained during the first weeks. When a few analyses showed a significant F value, Tukey's test was applied, by which significant differences could be shown, but for anyone mean of the weekly group, no significant differences were observed.
Regression analysis showed that no variation rate was significant (this could be considered as zero rate). Upon individual analysis for each animal, significant variation rates were observed only in a few of them, especially for concentration and fructose.
Regression of the means showed only significant rates for the volume in the 4th and 8th
Macari & Machado weeks, but variance analysis showed that there were no significant differences between the means of the first and last (20th) collections.
Discussion
In rabbits, the greatest part of seminal plasma is produced in the prostate and vesicular glands (Davies & Mann, 1947) , and its composition varies according to the relative contribution of each organ. Fructose and citric acid are normal constituents of rabbit seminal plasma (Mann, 1946) , and the ability of the accessory glands to produce these 2 components depends on the actiyity of the testicular hormone. It has been shown that both fructose and citric acid disappear from seminal plasma as a result of castration, and promptly reappear after testosterone implantation or injection (Mann & Parsons, 1947; Agmo, 1974) . Amann & Lambiase (1967) , by analysing volume, concentration and daily sperm flow, showed that New Zealand white rabbits apparently reach sexual 
maturity during their 32nd week of life. On the other hand Skinner (1967) , in his study of an unspecified .rabbit strain found that spermatozoa appeared in the ejaculate at the 119th day of life and.that fructose and citric acid concentration were already evident in 42 day old rabbits. These findings are in conflict with the definition of puberty and sexual maturity for the different animal species, as based on the physical and chemical characteristics of the ejaculates, according to Skinner's and Asdell's definitions. But Donovan & van der Werff ten Bosch (1965) described puberty as the stage when the endocrine functions of the testicles become clearly evident. In the former ca~e it is evident that puberty and sexual maturity, in reproductive terms, coincide.
Our data of the physical and chemical characteristics of semen in New Zealand white rabbits show that puberty-in agreement with Asdell's definition -is already attained during the 6th month of life (24 weeks), since there are no statistical differences between the 1st ejaculate at 24 weeks of age and the 20th at 43 weeks of age. If we consider puberty as the stage when the endocrine functions of the testes become evident, and if we consider spermatogenesis in the rabbit as lasting 70 days (Fox, Jackson, Craig & Glover, 1963) , it becomes evident that in this species puberty preceeds the appearance of spermatozoa in the ejaculate. Thus puberty and sexual maturity are different phases.
Although our results are in disagreement with those of Amann & Lambiase (1967) in respect to sexual maturity, comparison of the results of the studies cannot be completely valid because the differences in the ejaculatory frequency, degree of sexual excitement, and environmental conditionsas well as other uncontrollable variables to which the animals were subjected-were not always the same.
